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Abstract Text (2) : 

SOLUTION: This image processing method which performs half-tone processing for an 
input image by using the error diffusing method has a step for generating a 
amplitude- and frequency-modulated sine wave according to the mean value of a pixel 
value of interest and values of peripheral pixels, a step for adding a diffused 
quantization error, the value of the pixel of interest, and the sine wave, a step 
for quantizing the addition result with the specific number of gradations, and a 
step for calculating the quantum error of the peripheral pixels from the error 
resulting from the quantization. A disturbance sine wave is applied to the error 
diffusing method and then the diffusion error can be dispersed uniformly, so that 
the geometric texture and granularity can be improved. 
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ifl-ts "/ ri^th z. b ii^WLb-tmmmi} 20 
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[ if^Ji 3 ] it^Ji 1 commmimizii\ . 
msE^comummmb. mm^fucommb^^^ 
a*ft. 
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XT -y r^^thzb i:mib^m^mk-m, 
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mn^m^ixfzmMb, mm&!SLititzSFHcw^ 
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X. 

aaBSfiatxmBig<iwi^fit=iJfv\ mmr/m 
tmmwL^titzs.^i'itmkb, mmmmmb. mi 

umbitantirrDiryj^b. 

b. 

[000 n 

^&im^^xy^-7\--y9mt&ti>ibcomm>mij 
mRx/simmzmi. niz. mnumm^zm 

[0002] 

)Vi]y-m^(mm.iM^bf£-ox%fz. mxM. 

yC. -^^y-fU, xO-Y£7)#€(C^ftL. 2 5 61^ 
'<^\'<nW^V^V<n')mf^^hiiX\-^h. ClfLSr 
^^ST'fxrv^-^7'yy^'^coT''NWx{i:, t^' 

^c^. Ci^^ito, |gia^3SS[tclSS(Oifel)T'rX7V^ 
^7-'; y^'^sOT^W x-c<i. iSHtetiffitc J: oT 

[0003] ^mfiJcffitJi, A:>JB{S2:^^J:>]T>^'>f X 

yN-7h->'BiS2:tl-&T;U:^iJXAt'iiS. 
[0004] L*>L. milS£tSSo^!:^i:LT, ffi:»lB 

mioH -y v<mmm (hh y h<^^=5rt^ffi«) \.zm. 

■r&T^'X^A' (wormi:!,^^ ) , H-y M^Sgg^lS (H 
h'.yhcO^OffllS) (C^^^-f&T^'Xf-^ (fingerprin 
tk(,^-3) i:m-j;t^^WT^Xf-v*^iS6*-ri.^* 

[00051 ^1 A:^3BfiiS:5R*|6lti^-t 
hWi^i^ (Ulichney, 1987) T^O, F-yhffiS&S 

w^xM. mFi^^^^mmi^m^^ixhiijih\,z^ 
[0006] S2(?):frffi«. mpi-^kmAmmnvM. 

Wlfy^ (R.Eschbach, "Reduction of artifacts in err 
or diffusion by neans of input dependent areeis", J 
oumal of Electronic Inaging, 2(4) pp 352-358 (199 
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c 0 0 0 7 ] X. m\^iie^-n^tw^y ^iv^mn 
[00 08] Wi3(n:fmi. ismsmi^ (xxi^m 

oto, M.Nose, R.Saito and H.Kotera, "Improved error 
diffusion method witli AM/FM periodic noise", Rro 
C.IS8T SNIP15 pp 366-369 (1999) ) Tj>0. M.=HC5St 

[0009] 

[5%H^*«j8^LJ:3t-^SIBSJ U^L, ±M<^miii 
[0010] mi <7):tra<^J?*|6i^T'«. V-y hm 

[0011] m2ff)imommy -ifi-^mwr^Rx/m 

rmSl^f ingerprint) Hmmtht^. F y h 

[0012] mscoirmoiE^mMSiii^ii. m^iz 
X:fii^^uffm^i,z^tx, iE^^maLx\>^fzrz 

[ 0 0 1 3 ] JiUKOmacOgffi-CJiwonii, finger 
print?rigSf{ce5l#-tSC:t<iSL<. -?-<:0-*'?-it-f 

[0014] :^^m<7)smi. m^T^^^^^-m 

[0015] k •/ F?gJKwfioffl 

mmmmm, mmRmimm^mi^zh?>. 

[0016] *l|H^Ogtte«0B«Hi, aj*H®«ox-y 

=y<r)T^mi^m±u mmt^Mm:'h. mm, 
m{^i:mm-?>ztizhi>. 

[0017] 
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mmmt. msEmibirnm-rixT-yrt. Me 

[0018] *f|H3^0A*H^^Sr^fefi^ffii&ffl^.^Tv^ 

10 MthmmirtL. mmmmi. itsm^mx/ 

mtnmuz^. mmfiamm. m^(nmmx'M 
iHku. mz. msM'Htizx^wMi}-hmseMmmm 

[0019] :^m(^xmmmtj:mm^^xj^ 
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^^kt J: h Ml^^^, HffieSfflB^cOfi^^tiSilSrWai-*- 

[0020] *^H^t-{i, M-r&jE3i&£Oi6«i, 
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30 i , H -y h 5eScofiv ^mx-li , iffl^,co J: o ^i^X-MM 
W'5:H-yb>'N'^'->'$r, F-y hSfScOiSv^MTfi, iffK 
^tav^l§l3gi^rF-yF/'?^-y(c, ffiM-e#, 

[0021 ] *5%H^«OB{8«ra*ftT{i, B«ieiE!iife2r 

mm^^kizi*). mmm&mmi:?mti:'^T-y 

40 «x-yi;5r:g?ajLT. iE5E«iiO^!)S^<K«f aii:*'-C 
# , x-y i^X'CT) F -y h c7)3fiKi2S$-R&ii: U x -y i^'j-Bg 

[0022] ^m<om&tmijmx-ii. memmt: 

1 1 S . i: SiSfrrfi] i: 2: . fti t®Jffll-t«. 

^c*^. jE5aS*f, 2»:7cWCf^fflU, ESaSfcJ;'). F 
•yhcoieaS:. 2»:7t:T'®lWP#l>. ZC0fzif>. 2»5c 
50 ¥ffiT. J:0S»^:A-7F-yB®*ft#'^ixS. 
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[0023] :^^m<omwimmnmx'ii. mm.m&i: 

*<fi^r *>^l ^ J: 0 (~ , F -y b t:^mmLT^ . «-fe«0 H 
•yh^Jt!l^fi^^^-C\ mm^-t&ZtiPT^^. Zti 

[0024] ^^mffimmmmnmx'ii. miK:fjmtSi 

*ffiSrli!^ai-rxr'yr^Ktc*L. B?ie^aH*«Ofi 
[0025] 

M-Fnxi'>j-ym^<^mx\mm^:m\<^xmm-t?>. 20 
[0026] [B^jas] m 1 1±, *^HBcr)-iiss«os 

[00 27] HI Ji, f y^v'X-y hrUV^'C 

c (i^rv) .M i-r-^yy) ,Y (-^xQ-) rv-vic 
-?-*X-filO~255(?5mfi (0 : M, 255 : a) 
;*7-Biilt1g»i-rs. ■^JOaJL- y h2 1{i:. MP 
U-rfil(Si§ix. Q<l-fkO>'N-7 h-^HiaSrff a tot 30 

2ffl-ft;«!BliOJ^{cm27. SU-^KcWttS-K 0 , 6tt-fk 
JflSOJ^^Wi, 25.5 , 76.5, 127.5, 178.5, 229.5«0 

[00 28] aJ:»]X*'J2 2{l, >'N-7H-y3!!ia$iX 
;/::aj^JBm2r, C, M. YTU-yizt^mt^, iiv- 

>f>'^'i/x yh^ yH2 3{±, \ii,immzm\ix . #fe 
co^y^mimstL. m^^L^^^^w&mmzm^rf 

I). -><^'J2 0, 21{i, lo<?);X*'jrt.<S^t* 40 

[0029] Bs^aa^-'y h 2 1 m2X'mm-t 

02tfcV^T, l(iA*B^2rSrto 2<4A:^B^ffl 

I tm^y -I /i^^ 6t:mtxm^^tif::R'Htm^E^ 
imtmm^m. 3{4»iBi?s2x-UD»$n^ffi5-fii^ 

HSrtfft-rSj^lHlK, 5{4ftlHb^S-ieS-f 

7{4A:»]B®[^OitBBSI&l^^fflB^«0®Sreiaj 
•^Siig^^/l^eiSiJiailS, 8J4«!iti(H]g87*-/f>(?)fBSr7t 50 
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[0031 ] L*»L., }K:fr|fi]^<7^A<±, L 
TfingerprintSriii^LT LtomiA^UiUSM.^tl 

5 , -ecl-c, 04t^-r2»ao/h-9-'f ximy ■^ 6 

0,61 SriSll7 eiCiSttTV^I. . /htJ-'f 7^ 
7^y^:J'60, 6 15:. 02<O<^iaUH]SS7*>f>eiaiL/i 
tt, ')aBB®ilOiftSU'<./Hcj£t-C<Svv«-(tl. 
■ItlzXr, T f ingerpr intcOjfPSJiJr^lg fc-tS . 
[0032] a4c?)mil7.<;U^60Ji>'W5-f hfUS 

ffiS:^ L , 18117 6 1 {44'HISfai^ ( ® H y l-ffi 

4 t^-TJ: ^ (c, H y hcoffiSStStJi. M F y F^OiJ' 
^irl^ (a K-y hiO^V^) SJSi:, Mb' yhO^V^ (Sh' 
•y hcO^J'-^l^) ffl«it $-/T^L, ffill7 -f /l':^' 6 OAS^tli! 
$ix6. H-yF<OiSS5Sifii:{4, -eo^^OlSlSSrSt 
L, B{li35'^kOffilLV^^«■C'^.S. ^dt-Ji, 1^7^ 

[0033] JiUit^LJtiR*|6l^, /jN-t^ 7:iSll7 
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[0034] sgc, g^^^bJascoifgtc, ia2cotaffiu'<: 

w^Mi-mx^v-ymsi (lEmk) ^m^mx-n 
»L, -?-<7)arajffl$-, m^imMtrnz. M*m2iz 
m^^^t?> . ^io^ t -c, a5:>]B«i£^ K y hmmm 

[ 0 0 3 5 ] 02<ofiifi££oiw^sri!eBB-r-g.. * 
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[0040] &±cr>-^<7)mi^{:^<^i.^&<omk'r) 
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zm^zii, mU[^i}'miX'S>?><ox\ e 

[0 04 1] [AM-FM;^^U->'gaiSt] iOAIH'M 

')-ymL<nw§?m.tm.mm.^mzmm 
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10 3mmt^m-r^>. 3x3iovMj-y^;^-ec:<ott® 

Sr. 05 (A) X. Tl^tt*^ iattiO/h$t^ 

s-rs. ifiji. 05 (c) tc^-r. ^i^^Jcf'S, fip 
^, i^^^mmxii. ms{B) izTfrrxo^z. hk 

4fi-fk<?5^^(C<i, 06 (B) C^i^ 
[ 0 0 4 3 ] I) , ^coam-fm;^^' 'J -:^B5S:c7)^ 

mmm-h:.bi>zj:r>x, Ji-yi^immizmzti. k-v 

h^ttt J: OS^L/ctOt^rS. 

[00441 ^AmpSr^e-C^-f ttlTOJ: t^irl.. 

[0045 J 



S. t-f, 05Pj3g01OtIJ:'9. Alt-FMX^"J-yM * 

Amp=C(^) • (mod(Avg. 255/(Q-l))-255/2{Q-l)) r/(^*+l) 
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ZZX\ iiiod(a,b){iaSrbffJofc^»)5-^. 
[0046] Z(r>m^ii, ivspliQmtimiziiUX . 

^tzmmx'^h. 

[0047] Z(r>^<7)W(^^ . 077^^0 1 0 1 J: 0 , 

mm-h. 07 (A) (i, 2mit (ai*>, q=2) «o«r 

O^i^liAvgi:. *»)mocli:<7)W«Sr^-r. »:(w. 
08 (A) ii, Ti^jlAvgi:mod(Avg, 255/(Q-l))-25 
5/2(Q-l)S:^-r. MIC, -M=«L^^%g-{C{i. 09 40 
(A) (OiaC, ¥l^ttAvgt/<.#«ii(Dod(Avg, 25 
5/(Q-l))-255/2(Q-l))rc7)|R|^t^:l.. btii^-iX. ¥ 
(WTAvg) *^^>, K-y hffiSegfaJST'i^ffiile, F 
•yha25S«^-fi^i:^:l.li©*<f#^>^i.l.. Hfc:, 
* ( 1 ) TJi, ll^^5{iJt«^-ri>(5*+l) 
•CfJoTt^S. 01 OtcS^-tidtc. S^Saft60^-^:V^ 
5<4, ( 1 ) iOfiiliAmp 



ZiUZX*). AM-FMXi'V-ymL<Oimi,Zi: 
t) , X y iJijitcti, .r i; S-B5jtT'# , i •) H -y MZSS- 

[0048] 07 (B) 4tt'fb (iP*>, Q = 4) CO 

tC, 08 (B) (i, T^fflAvgi:iiiod(Avg, 255/ (Q- 
l))-255/2(5-l)2:5^-f. MK, ^i^LJ^Jl-g-Wi, 0 
9 (BXOioK, ¥%fflAvgi:-^|i^<i(iDod(Avg. 
255/(Q-l))-255/2(Q-l))r W^fc^r*. L^>:*«-5-C, 

mkiiz. ¥^ffl (JiiTAvg) H-y h^mmmx- 

h. mz. 5t ( 1 ) tii, &9t8\,zimt 
hiSUD-m-oX^^h. 01O(c^J;3t, 
lficOi!'-=3rt^S^i-C-li, 5(4, /h^i^fea^, ^ ( 1 ) 

a. mS{±, i:#<irO. ( 1) Offii|iAmp(i, 

[ 0 0 4 9 ] AM-FfU^' U-yHScO^Sfrq 

5:01 17VM014CJ:OgtWI.. l^^t^tiiliJSS 



[00501 l<JOcT#x5 fc , 256®*+t8-:)tma 
.10 0 5 1] ZZV. AS<7)^1fttr«45* 
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[00531 t^oT. cm^ra/7AT'-j5a5erst^ 
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V -y h wm^'mx-h hzt $:#iE lt . i 3 h * 

if iBod(Avg, 255/(Q-l))-255/2(»-l)>=0 

Frqsr(l/2) • ^([255/(Q-l))/[255/(Q-l)-iiiod(Avg. 255/(Q-l))])/>r 
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else 

Frq=^(l/2- )V"[[{255/(Q-l))/mod(Avg. 255/(Q-l)))/w (3) 
H12{±, 2<i^b«0*^fc, 4ffl-ft«^J©^t£0T^ffii: 20^ [0 0 541 ZZX. AM-FMX^' 

AF(x,y)=Amp • sin(cx+cy+<?) 

t'{i^g«i • ffi^M, H-y hsOiS^S^lST'tiffiiig 
•;^/g^i:'5rS^tSr*L-C»'>S. iClf. cx <7)^ 

im^mamt mizmms$.mi,z^ y^^'j^y h-t 
hb. 01 Btc^-ti^t, ^{x,y)mmtx<fymit 30 

[0 0 5 61 LtfL. ^ffyttxM. mwi^inism 

L*»L.. ex. cyir^mz-fyPV^iyhthtPF 
(x.ymwmi-imX'ii-^j:<^j:-^XLto. ^ZX\ 
±^<p)H'n:f.^'j-ymLi:2-AyvS^XMm-hrzib 
(c. Tii^-^ y'?^):<y h fcSK-^ U ^ >- S S-3c1:Jc 
;^>f yf-^-ti-lxIfctciO. SiHWtc2<5i:7ctt^J$)t-<^ 

40 

[00 571 BD^>, 01 3(lS-tJ:o, -?-<OX-f<y^^ 

Xyj;tf03>l.i:§co;^>f yf-Tj)!). fi!oT, Cltl^cO 
SfeftHftTJJ^Sl^Ji. jEK-S60Jiff^'J-b yM,. c 
yiAy9'))^yY\.X. fitt^rfilt, iE?£S^Jiff$ 
■frS. Z<r>XA '/'i^>im^'<i'itz^^Z. H2<0.X^UI1] 

[0 0 581 >I<^2Oi0X-f yf^frti-^T, AM-FMX 

^"j - >^fiffi««oii^s:i!n=te t-c2<jDuM(=egs ★ so 
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★ 01 A\,zm-}^ AM-FHX^' y-y^stJi, 
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[0060] (SI) aafflSiOTFU-Xx, yS- 

1 J (ctjm-ti.. ')-ym.<mmc 

X. cySr roj C^J^-^S. 

[0061 ] ( s 2 ) yim^mmi}>-km.t 
s. 

[006 2] (S3) x*«*¥B#ISOT*>Sr^lS-r 
x*'Wa^5r®i-Cl.'>Si:. X-r-y7"Sl He 
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[0064] ( S 5 ) m&<nmWi'^<r)X^ -y f^frS: 
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roj *»?rW^-rS. c Hi, Htfi^cOTkVSrffiiiO-^ 
Pg-CS)!.. X. HiJ-^jtfi roj 
[0065] (S6)V^■f^^^>, •'OjT'^l^Ji. 
X>f yf-L^rVv;::*). (4 ) co^ffic xt, 7r/f r 
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[0 066} (S7) roj r^&Jl^JS. 

•r&. IP*>. cxSr roj ICL, *T:^|6]<7)ji^f 5r± 
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^Slt^S. HI 7(~S^J:5(c. C.M.YK y b5:#fa 
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